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TECHNOLOGY CENTER R3700 



REQUEST TO VACATE OFFICIAL ACTION OF MAY 30, 2003 AND REQUEST FOR 

ISSUANCE OF NEW OFFICIAL ACTION 

It is respectfully requested that the Official Action mailed May 30, 2003 be 
withdrawn/vacated and that a new Official Action on the merits be issued on this 
application on the basis of the following: 



The May 30, 2003 Official Action states that only claims 1-7 are pending in this 
application and states that claims 4-7 are in improper multiply dependent form. Further, 
the Office Action states that reference to the International Application is required under 
35 use 120 in the first sentence of the specification. None of these 
statements/objections are consistent with the as-filed application. From a ^ 
teleconference with the Examiner, it is apparent that Patent Office personnel ?^ 
erroneously treated this application as a national phase of the POT priority application 
and placed the PCT text in the file for examination by the Examiner. However, this 
application was filed as a continuation of PCT/GB98/01675 and was filed with an 
application text and claims for examination. Attached is a copy of this application as 
filed on September 18, 2000 together with a copy of the undersigned's postcard receipt. 
Copies of the listed prior art are not attached as it is understood that the Examiner's file 
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contains the September 18, 2000 Information Disclosure Statement and references. A 
Notice of Missing Parts was ultimately mailed on April 16. 2001 and a Filing Completion 
was submitted on June 14, 2001. It is understood that the Filing Completion is present 
in the Examiner's file. 

Because, from the Examiner's May 30, 2003 Official Action, it is evident that due 
to Patent Office error, the Examiner's file was prepared with the PCT text, not the 
application as filed on September 18, 2000 for examination, it is respectfully submitted 
that the May 30, 2003 Official Action should be withdrawn and a new Official Action on 
the application as filed should now be issued. 

If there are any questions regarding this Request, please contact the 
undersigned. 
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SPECIFICATION 



1 

"A Rotary Device For Transmission of Material in Particulate Form " 

BACKGROUND TO THE INVENTION 

This application is a continuation of PCT/GB98/01675, filed 8 June 

1998. 

The present invention relates to rotary devices for transmitting material in 
particulate form particularly for deposition on a surface. The material may be a 
solid, a liquid, a gel, a powder or a suspension when supplied, but is or becomes 
particulate when airborne. 

Reference is made at this stage to US Patent 2, 473,035 which discloses 
a device for producing dried powder by use of contra-rotating conical surfaces, 
however, that device does not produce a controlled beam which could be used for 
depositing material on a surface. 

Rotary devices are known, for example electrostatically controlled 
atomising paint spraying devices, where the material to be deposited is forced 
through a high speed rotary bell-shaped outlet which atomises and directs the 
material as a conical beam onto a surface while assisted by a high voltage 
electrostatic charge between the surface and the particles. 

Generally the material to be deposited, such as paint, will be a liquid or 
suspension, but other suspended materials, solids and powders can be handled in 
this way dependent on the application provided they are able to be in particulate 
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form when airborne. 

There are various design problems associated with provision of an efficient 
rotary deposition device. 

It is desirable that an accurate beam of atomised material is achieved v^ath 
5 mmimum energy input, and for certain applications it is desirable that the unit 
should be small, light and controllable, particularly when it is to fit on the end of 
a robot arm. 

To this end a conical or cylindrical curtain of high velocity air can be 
supplied so as to encircle the emerging conical beam or mist of atomised particles. 
10 This constrains the beam so as to re-shape the beam into a more closely confined 
and accurate spray 

However a problem arises in that the velocity required for the shaping air 
curtain needs to relate to the particle velocity required for adequate atomisation. 
Otherwise there is a risk of damage of the mist shape and coagulation of the mist 
15 particles. 

SUMMARY OF THE I^fVENTION 

According to one aspect of the invention therefore there is provided an 
electrostatically controlled device for transmitting a beam of material in particulate 
20 form at a target surface to be coated 

comprising an outer bell-shaped member which is rotatable about a 



pnncipal axis and arranged to project a conical curtain of small particles flowing 
generally towards a target, 

supply means for supply of material from a reservoir source and centrally 
outwards from said principal axis and towards a peripheral internal shaping region 
of said outer bell-shaped member to create said conical curtain of small particles, 

characterised in that an inner rotary bell-shaped member is provided co- 
axially with said outer bell-shaped member and is arranged to rotate at a different 
rate to that of said outer bell-shaped member so that at least a major part of the 
material emerging from said supply means is subject to differing rotary forces 
imparted by both the inner and outer rotary bell-shaped members. 

Generally for best results an inner surface of the outer beil-shaped member 
in an operative region where it receives emergent material for atomisation should 
be roughened. Also it is desirable that the outer bell-shaped member should in its 
operative region extend outwardly of the inner bell-shaped member. 

Use of two bell-shaped members has the immediate advantage that the 
velocities required for adequate atomisation or mist production can be substantially 
reduced. This means that if an extemal air curtain is to be used, the differences 
in velocity of the mist particles and of the air curtain can be reduced, and so better 
results can be achieved. 

Generally the two bell-shaped members will rotate in opposing directions, 
but that is not always to be preferred. In some cases rotation in the same 
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direction but at significantly different rates will be effective 

Other benefits of reduced velocity are that less energ> is required, and that 
- even in the absence of an external air curtain - the conical beam will be subject 
to less external scattering since the centrifugal velocity energy of the particles 
5 (dependent on the square of the velocity) will be reduced 

Another advantage is that the difference in speeds of the two bell-shaped 
members can be adjusted if desired in order to optimise performance of the 
device. If this is required, the two bell-shaped members should be independently 
adjustable in speed. 

10 Preferably a centrally located diffuser disc is provided externally to said 

supply means and perpendicular to said principal axis and includes a centrally 
located deflector which deflects at least some of the emergent material into contact 
with an internal surface of said inner bell-shaped member and thence to an internal 
surface of the outer bell-shaped member. The rotary diffuser disc may be integral 

15 with the inner bell-shaped member so as to rotate integrally with it. Preferably the 
remainder of said material is arranged to be passed through apertures in said disc 
and onto an external face of said disc and then to be fed centrifugally into the 
region of said peripheral internal shaping region of said outer bell-shaped member. 
Generally it is preferred to provide an external cylindrical or conical 

20 curtain of air surrounding said beam of particles. Since air under an elevated 
pressure is required for this purpose, it is convenient to use the same air pressure 



source for other functions wnthin the device 

The two rotary bell-shaped members can be rotated by any suitable driven 
rotor system, but the use of air pressure is particularly convenient. Thus the beil- 
shaped members can form part of, m each case, an air turbine. Also, air bearings 
utilising air under pressure can, if desired, be used to support rotation of the rotary 
parts of the device. However it is an important preferred feature of the invention 
that these bearings should be supplied with air separately from the air turbines to 
avoid undesired interactions, that is separate conduits are provided for the air 
turbines and for the bearings. 

The device operates most effectively when there is a high voltage 
electrostatic charge between the particles and their target. This can, if desired, be 
achieved by earthing the target and applying a high voltage to the emerging 
particles or to the material prior to its becoming particulate. 

In a convenient form of the invention the voltages required can be 
generated internally within the device. If a rotary member carries conductors or 
magnets and a static part of the device carries the converse, an electric generator 
arises and the resultant generated voltage can be arranged to charge the particles. 

The device is of particular advantage when used in a painting (coating) tool 
with two turbines incorporating the bell-shaped members and driven by 
compressed air, which enclose a central tube carrying the deposition material 
which is then forced outwardly towards the turbines. Both bell-shaped members 



produce a form of centrifugal acceleration of the paint particles which are at least 
partially atomised as they strike agamst the inner surfaces of the bell-shaped 
members. The atomised particles are then propelled in the general direction of the 
object to be painted (coated). The resulting coating has a characteristically very 
smooth and even surface profile. 

Both turbines are supported preferably on air bearings. The compressed 
air can be fed to each turbine through an mlet or inlets in the casing and which 
then exits to atmosphere, and can be supplied separately and in parallel, in each 
case to a hollow cylinder bearing downstream from the turbine drive in a parallel 
operation which also exits to atmosphere 

It was found that counter rotation of the two turbines reduces the required 
speed considerably while improving the quality of the coating. Conventional 
turbine driven paint tools rotate at a speed ranging from 16,000 min* and 70,000 
min* while counter-rotation enables the speed of each turbine to be reduced to 
approximately 10,000 min\ or in some cases as low as 5,000 minV As a result, 
the size and weight of the turbines can be reduced. The propelled compressed air 
is able to have a lower kinetic energy content which ultimately means that the 
volume of the compressed air generating blower or ventilator can be reduced. All 
these factors play a decisive role if the output of the paint (coating) application 
tool has to be directed very precisely over the object to be coated, as is the case 
for instance, for vehicle bodywork paint spraying systems. 
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A desirable aim in many cases is to reduce weight and to this end it is 
preferable that when perforated hollow cylinders are used to provide air bearings, 
the cylinders are of plastics or ceramic materials. For a quick and economical 
change of coating medium, e.g. the colour of a car pajnt, the components carrying 
5 the coating medium may be in the form of a ceramic, metal or composite outer 
casing having suitably selected surface properties. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a longitudinal section view of a coating device to the invention. 

10 

DESCRIPTION OF A PREFERRED EMBODIMENT 

An embodiment of the mvention will now be described by way of example 
with reference to the accompanying drawing. 

The figure shows a longitudinal section through a coating tool. The 

15 surface to be pamted is labelled 1, and is located at a distance from the tool which 
IS dependent on the application parameters to be used. The tool essentially 
comprises a central tube 2, which carries a coating medium which has been 
supplied from an external supply source, an inner turbine 3 an outer turbine 4, 
together with supporting bearings (in this case air bearings) 10 and 1 1 and a fixed 

20 casing 5. 

Both turbines are driven by compressed air which passes from the rear of 
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the casing via conduits to the turbine blades 8 and 9, through separate supply 
holes Similar supply connections and conduits are provided for reverse or 
braking motion of the turbmes 8A and 9A. The impact surfaces of the turbine 
blades 8 and 9 are so arranged that the turbines 3 and 4 rotate in a counter 
direction to one another. 

In the case described, the bearings provide both axial and radial support 
for the turbines by the use of air, supplied from a connection on the housing 
through numerous controlled conduits or passageways 15 and 13, quite separate 
from and in parallel with the conduits for the turbines, to accurately controlled 
voids between the static and rotating surfaces. The air then exhausts through 
passage 6. The turbines 3 and 4, thus supported are centred and free to rotate on 
air bearings while having no physical contact with each other or their beanngs, or 
the casing 5. 

Carried at the ends of the turbines 3 and 4 are bell shaped members 23 and 
24 These are arranged so as to rotate concentrically, with the end of the inner 
bell shaped member 23 being inside the outer bell shaped member 24, and the 
outer bell-shaped member extending beyond the front edge of the inner bell- 
shaped member. In the case described, the outer bell shaped member has an inner 
surface, at its end which is of a selected shape and roughness to promote 
atomisation, while the inner bell shaped member incorporates a conical diffuser 
21 and a transfer disc 23 A, which are integral with the inner bell-shaped member 



and therefore rotate integrally with it. The roughened surface of the outer bell- 
shaped member should extend from a region opposite the tip of the inner bell- 
shaped member to the outermost end, or tip, of the outer bell-shaped member. 

At the end of the medium supply tube 2 is a controlled orifice which ejects 
the coating medium onto the deflector 21 which is revolving as part of the inner 
bell shaped member 23, 23A. This diverts a proportion of the medium through 
a controlled gap between the inner bell shaped member 23 and the diffuser disc 
23 A while allowing the remainder to pass through a hole or holes in the transfer 
disc, to the front of the diffuser disc 23A. 

By virtue of the centrifugal forces exerted on the coating medium by the 
rotational movement, the medium passes, either side of the diffuser disc, to be 
thrown from the tip in a generally radial trajectory 26. The spray thus produced, 
now impinges on the roughened inner surface of the outer bell shaped member 24 
which has the effect of "atomising" and shaping the trajectory of the droplets. 

The cone of mist may then be subjected to the effects of shaping from the 
air curtain produced by the controlled passage of air through a shaping air ring 27, 
via supply line 27A. 

The application of a high electrostatic potential between the coating 
medium and the target 1 will enhance the performance. This electrostatic charge 
can be applied outside the tool (via electrodes penetrating the mist) or inside via 
a connection to the paint tube from an externally or internally generated source, 
and can be applied to the medium prior to, during or after atomisation. 
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Various other features may be included in the tool, such as speed 
indication (and control via external equipment). This is achieved by the feedback 
of optical, electrical, pneumatic or audible signals to a suitable output device from 
the turbines. 

Hole 19 on the drawing is an access for a pin to lock the turbine to 
facilitate removal and replacement of the bell. 

The application of a high voltage between the tool and the surface 1 which 
produces an electrostatic acceleration of the atomised paint particles, is not shown. 
This can as previously mentioned be supplied from an external source or it can be 
generated by the counter-rotation movements of the outer and inner turbines 4 and 
5 to allow this high voltage to be generated using a generator effect arising from 
the relative movement of these components. 

The invention is not limited to the exemplary design described above. A 
number of variants is conceivable which are able to make use of features of the 
invention, even where some aspects of detail may be different. 



1 1 

We claim: 

1. An electrostatically controlled device for transmining a beam of material 
in particulate form at a target surface to be coated, said device 

5 comprising an outer bell-shaped member which is rotatable about a 

principal axis and arranged to project a conical curtain of small particles flowing 
generally towards said target surface; 

a supply system for supplying material from a reservoir source towards a 
peripheral internal shaping region of said outer bell-shaped member; and 

10 an inner rotary bell-shaped member provided coaxially with said outer bell- 

shaped member and arranged to rotate differently to said outer bell-shaped 
member so that at least a major part of the material supplied by said supply 
system is subject to diffenng rotary forces imparted by the inner and outer rotary 
bell-shaped members. 

15 

2. A device as claimed in claim 1, in which each bell-shaped member is 
integral with an air turbine which is driven by air pressure to rotate said bell- 
shaped member. 

20 3. A device as claimed in claim 2, in which each bell-shaped member is 
arranged to be supported and rotated on air bearings, and the bearings are supplied 
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with air via conduits which are separate from conduits supplying air to the air 
turbines, so that the bearings are supplied with air separately from the air turbines. 



4. A device as claimed in claim 1, further comprising a centrally located 
5 rotary diffuser disc for transmission of said material from said supply system to 

the inner rotary bell-shaped member. 

5. A device as claimed in claim 4, which includes a centrally located rotary 
deflector which is arranged to deflect at least some of said material supplied by 

10 said supply system into contact with an internal surface of said inner bell-shaped 
member. 

6. A device as claimed in claim 5, in which said diffuser disc and said 
deflector are integral with said inner bell-shaped member so as to rotate therewith. 

15 

7. A device as claimed in claim 4, in which said disc has at least one aperture 
therethrough so that some of said material supplied by said supply system can pass 
through said apertures and onto an external face of said disc so as to be forced 
outwards centrifugally towards the outer bell-shaped member. 



20 
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8. A device as claimed in claim 1, further comprising an air shaping ring for 
provision of a shaping curtain of air emanatmg to encircle and control said conical 
curtain of small particles. 

9. An electrostatically controlled coating device comprising. 

a first rotary bell-shaped member having an axis of rotation and an internal 
shaping region arranged to project a conical curtain of particulate material towards 
a target surface; 

a supply system for conducting said material towards said first rotary bell- 
shaped member; and 

a distributor arrangement for distributing said material from said supply 
system onto said internal shaping region, said distributor arrangement comprising 
a second rotary bell-shaped member disposed inwardly of said first rotary bell- 
shaped member and coaxial therewith and a rotary disc associated with said 
second rotary bell-shaped member and defining at least one through-hole leading 
from an inner face of said disc which faces said second rotary bell-shaped member 
to an outer face of said second rotary bell-shaped member which faces away from 
said second rotary bell-shaped member, the arrangement being such that a first 
portion of said material from said supply system is distnbuted to said internal 
shaping region via an internal surface of said second rotary bell-shaped member 
and a second portion to said material from said supply system is distnbuted to said 
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internal internal shaping region via said at least one through-hole and said external 
face, and wherein said first and second rotar>' bell-shaped members rotate 
differently such that at least a major part of said particulate material is subject to 
differing rotary forces imparted by said first and second rotary bell-shaped 
5 members. 

10. A device as claimed in claim 9, wherein said first and second rotary bell- 
shaped members rotate in opposite directions. 

10 11. A device as claimed in claim 9, further comprising a deflector arranged to 
deflect said first portion of said material onto said internal surface of said second 
rotary bell-shaped member. 

12. A device as claimed in claim 11, wherein said rotary disc and said 
15 deflector are connected with said second rotary bell-shaped member so as to be 

rotatable therewith. 

13. A device as claimed in claim 9, wherein said disc is a frusto-conical disc 
disposed within said second rotary bell-shaped member and cooperable with said 

20 internal surface to define a passage for said first portion of said material. 



14. A device as claimed in claim 9, further comprising respective air turbines 
for said rotary bell-shaped members, respective air bearings for said air turbines, 
and separate air supply conduits to said air bearings and said air turbines whereby 
said air bearings are supplied separately of said air turbines. 

15 In combination, a robot arm and a device as claimed in claim 1 mounted 
on said robot arm. 



Abstract of the Disclosure 
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A device for transmitting a beam of material in particulate form for 
example for use as an atomised particle paint sprayer 

comprises an outer bell-shaped member which is rotatable about a principal 
axis and arranged to project a conical curtain of small particles flowing generally 
towards a target, 

a supply system for supplying material from a reservoir source to an 
internal shaping region of the outer bell-shaped member to create the conical 
curtain of small particles 

there being an inner rotary bell-shaped member which is provided coaxially 
with the outer beil-shaped member and is arranged to rotate differently to the outer 
bell-shaped member so that at least a major part of the material emerging from the 
supply system is subject to differing rotary forces imparted by both the inner and 
outer rotary bell-shaped members. 
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